Business incubation research suffers a dearth of conceptual and empirical study. As such, we know little about how business incubators aid young high-technology firms to create value.
Extant research has focused on business incubation as a strategic network (Hansen, Chesbrough, Nohria, & Sull, 2000; Kambil, Eselius, & Monteiro, 2000) . This theoretical heritage forms the basis of our definition of a business incubator as a hub to which incubating firms are connected and external organizations are brought in to provide business assistance or opportunities to collaborate. As such, an incubator is a networked community of firms. Hansen et al. (2000) claim incubating firms can only create value from business incubation when the incubation system reflects a network configuration. Kambil et al. (2000) extend this idea by positing how active involvement in the incubator community can inspire firms to collaborate in ways that generate social capital, the outcome of which is proposed to be superior learning.
The intersection of network factors, social capital, and learning is poorly understood despite the importance attached to social interactions in firm learning (Nahapiet & Ghoshal, 1998 ). This problem is exacerbated by the tendency in network research to view organizational learning in terms of knowledge acquisition. Yet, organizational learning only confers advantage when a firm is able to generate, assimilate, transform, and exploit knowledge (Fiol & Lyles, 1985; Schulz, 2001) . Firms thus need processes to transform knowledge into learning outcomes.
Social capital is proposed to result from the network behaviors firms develop with those around them as creating social capital itself requires firms to interact continuously within strategically managed relationships (Yli-Renko, Autio, & Sapienza, 2001) . Research on strategic networks has, for the most part, examined network structure and content as opposed to network behavior. Consequently, our understanding of the antecedents and consequences of social capital remains scant in both theoretical and empirical terms. Studies have tended to ignore network behavior or treat it as haphazard interaction. Given that social capital is defined on the basis of interaction(s), addressing this gap in research will help develop new insight into the ways in which firms can interact strategically to create value. 
THEORETICAL FRAMEWORK
The success rate of incubation programs in the U.S. is estimated to be 87% (Hackett & Dilts, 2004) . The U.K. has a similar rate of 84%. Both compare favorably with the failure rate of non-incubated firms at near 90% (Peters, Rice, & Sundararajan, 2004 ). Yet despite such statistics, we know very little about the mechanisms that lead these firms to succeed.
The purpose of business incubation is to imbue young firms with opportunities to learn to rapidly leverage its knowledge base and so overcome liabilities of newness. The opportunity for incubating firms to learn is said to be optimized when the incubator structure reflects a network configuration (Hansen et al., 2000) . This implies a structure in which the incubator is a central hub to which a portfolio of incubating firms are connected and to which a host of external partners are connected. We call this the incubator network. External organizations include public bodies that offer business services (sometimes on site), consultants, and private companies that are invited to join the network by incubator management (Hansen et al., 2000) . An incubator network presents opportunities for resource exchange, collaboration, timely assistance, and knowledge synergy that in turn facilitate organizational learning (Hughes, Ireland, & Morgan, 2007) . Kambil et al. (2000) posit that incubating firms can only extract value from incubation when social capital is high. Social capital research supports this view (Nahapiet & Ghoshal, 1998) . Our framework herein is drawn from social capital theory (Nahapiet & Ghoshal, 1998) and embeddedness theory (Andersson, Forsgren, & Holm, 2002) . A firm is not independent of its social system. Its actions with other firms in the social network generate social capital, a goodwill credential that is developed by the incubating firm through its actions over time with other firms, affecting the conditions necessary for value creation. As interaction with networked firms grows, the firm increases its embeddedness in the social network which exposes it to greater quantity and richer quality of knowledge. The firm experiences considerable opportunities to learn as its social capital grows yet its ability to learn is governed by the firm's processes, as set out in learning theory. By managing its network behavior to synthesize social capital, its exposure to knowledge and the learning programs of other firms presents opportunities to improve its own learning programs. But, the extent to which social capital is created regulates such opportunity. Value cannot accrue from presence within a network alone; it depends on how firms interact within the incubator network or else opportunities to learn will remain unrealized (Hughes et al., 2007) .
Network behavior can be defined as different behavioral strategies employed by firms to manage their interaction with other firms in the incubator network. Such behavior alters the nature of any relationship a firm can build and maintain. Poor management of such behavior likely damages the creation of social capital and later learning. The most crucial form of network behavior is those that emphasize close strategic interaction among firms. We frame our choice of behaviors on the fact that the strategic behavior of firms in networks is typically oriented towards learning (Hagedoorn & Duysters, 2002) . Motivated by liabilities of newness, firms seek out resources and knowledge, so, their behaviors are aimed at synthesizing close interaction with others. In an incubator network, firms are motivated to share resources reciprocally to enable them to pursue joint projects (Hansen et al., 2000) ; to develop shared beliefs to exploit symbiosis among firms (Kambil et al., 2000) ; to participate widely in the network community to share knowledge on competitive tactics and models (Kambil et al., 2000) ; and, to tolerate and allow incubator managers to connect disparate firms with one another to exploit synergies or share knowledge further (Rice, 2002) . These behaviors establish an interface between incubating firms and the system of networked firms that mobilize interaction.
We define resource sharing as the exchange or co-produced recombination of resources, tangible or intangible, undertaken to create value. Resource sharing can develop complementary advantages among firms by accessing and bundling resources into new combinations. Shared beliefs with respect to incubating entrepreneurial firms are formed around to share a sense of innovativeness, entrepreneurship, and exploration among firms to inform the manner in which collaboration should take. Shared beliefs determine the nature of cooperation (Kogut, 2000) . Kambil et al. (2000) posited that firms develop shared beliefs to catalyze entrepreneurial abilities.
Tolerance for incubator management is defined as the extent to which help by incubator management teams is tolerated by incubating firms (Rice, 2002) . Strategic network participation is the extent to which firms seek out interaction and seek out the involvement of networked firms in business activities and thereby purposely pursuing partnerships with other firms. The extent to which participation is 'active' influences the outcomes a firm can build from network relationships (Hughes et al., 2007; Lane & Lubatkin, 1998) . Social capital is the ability of actors to secure benefits by virtue of their relationships within networks and can be thought of as the strength of relations among firms that unlocks value (Nahapiet & Ghoshal, 1998) . We differ from most treatments of social capital by proposing that it is not unidimensional. Rather, we propose that depending on the locus of network relationships the firm is embedded in, social capital is bidimensional in turn.
We argue there are two levels to the relationships in an incubator network- (1) relationships between incubating firms (local network), and (2) relationships between incubating firms and partner organizations affiliated with the incubator (external network). Just as the locus of the network relationship can differ, we propose that social capital in this incubator network is similarly multilayered. We suggest that the nature of the relationships among incubating firms (local network) differs compared to the relationships between an incubating firm and external network partners (external network) but are synthesized from similar behaviors. We use the term localized social capital to express the strength and quality of the relationships between incubating firms. We use the term externalized social capital to express the strength and quality of the relationships between an incubating firm and external network members. Both reflect the embeddedness of the firm in these different networks of ties (e.g., Andersson et al., 2002) .
We follow Fiol & Lyles (1985) to define organizational learning as the process of improving actions through better knowledge and understanding. As such, knowledge entering the firm needs to go through a process of transformation to generate learning. This process can be augmented by accelerated learning and improvement in knowledge assimilation. Accelerated learning we define as an increase in the speed at which knowledge is obtained, processed, and transformed into outcomes. Knowledge assimilation captures the ability of a firm to digest, adapt, and apply knowledge in the firm to integrate learning outcomes (Zahra & George, 2002) .
HYPOTHESES
It is rare for a single firm to possess all resources necessary to outperform competitors.
Thus, insufficient resource stocks is a chief motivation for interfirm interaction as opportunities to share complementary resources can help firms meet new market opportunities or address competitive threats. The willingness to actively participate in resource sharing encourages close interaction and enduring relations between an incubating firm and the collaborative partner, be they another incubating firm or an external network member. Firms develop an awareness of each other's resources in initial interactions which then spur collaboration based on resource sharing.
By sharing resources, firms are able to undertake projects they could not successfully pursue alone. Joint projects may create value, which stimulates the growth of social capital (Chung, Singh, & Lee, 2000) . These relationships develop reciprocally and as firms develop stronger interactive ties, more social capital should be created as the firm becomes more embedded.
Hypothesis 1: Resource sharing is related positively to (a) localized social capital and (b) externalized social capital.
Shared beliefs define cooperation among firms. These beliefs also set the parameters of the network community as they define its social nature. Like-mindedness encourages closer and more dynamic interaction between firms. Although such compatibility is likely to be greater between localized incubating firms as the cognitive distance between them is likely to be lower (for example, they face similar challenges from liabilities of newness and the need to explore market possibilities), it is still possible to have shared beliefs between incubating firms and external members of the incubator network due to the common interest created by the entrepreneurial imperative (e.g., Henderson, 1999) . Shared beliefs facilitate synergy among cooperating firms by encouraging the leveraging of common abilities in pursuit of common interests. Kogut (2000) alludes to such interaction leading to closer relationship ties and Kambil et al. (2000) theorized that social capital should result from such synergistic interaction.
Hypothesis 2: Shared beliefs are related positively to (a) localized social capital and (b) externalized social capital.
Incubator managers can affect the activities of incubating firms to offer targeted assistance or identify potential collaborators to help incubating firms reduce weaknesses and manage threats (Rice, 2002) . Short-term competitiveness issues often distract young firms causing them to be myopic to collaborative opportunities. Because of this tendency, incubating firms should be receptive to the coordination and signposting of incubator managers. Tolerance of incubator management helps firms to understand problems by allowing a third party independent of the biases of the firm's managers to direct the firm to others to co-produce solutions. Incubator managers can essentially help firms bridge gaps in their networks. Young firms often lack understanding of their difficulties and how they can be resolved. Incubator management can help identify problems and match the firm with another incubating firm or external networked firms to help resolve problems. But, it depends on the firm's tolerance for it.
Such interaction can spur greater collaboration opportunities that improve the basis for knowledge sharing (Dyer & Nobeoka, 2000) . This implies that such tolerance is a catalyst to strengthening network ties as the firm becomes further embedded in the network. In turn, the social capital at the heart of the network should increase.
Hypothesis 3: Tolerance for incubator management is related positively to (a) localized social capital and (b) externalized social capital.
The propensity to participate in networks is often influenced by a firm's time, needs, knowledge of other organizations, and its willingness to bring potential partners into its business activities. Participation builds embeddedness. A firm's embeddedness in a network of ties is important to securing valuable benefits because it enables social capital (McEvily & Zaheer, 1999) , but the actual degree of participative behavior governs social capital and how it might release value. Active participation is necessary to spur social capital because it signals to peers, at both network levels, that a firm wishes to cooperate and develop reciprocal relations. This reflects an eagerness to involve others while promoting openness and enthusiasm.
Hypothesis 4: Strategic network participation is related positively to (a) localized social capital and (b) externalized social capital.
Firms do not exist independent of social contexts and firms in one community can influence the evolution of other communities of firms. Through interaction, firms can co-evolve and co-develop social capital. As incubating firms cooperate and collaborate, the localized social capital generated should help legitimize the partnering firm with others in the external network with which the initial firm had developed relations, and vice-versa. Thus, localized social capital should have a positive effect on externalized social capital by increasing awareness of the cooperative capacity of an incubating firm. Increased awareness and exposure should help the firm develop a broader web of external relationships.
Hypothesis 5: Localized social capital is related positively to externalized social capital.
Different degrees of network behavior have been associated with distinctive patterns of exposure to knowledge which in part result from leveraging networking opportunities that pose unique circumstance-specific advantages (McEvily & Zaheer, 1999) . Network resources have been associated with greater learning opportunities (Gulati, 1999) . Firms able to access, explore, and exploit complementary resources through networks can realize improvements in learning. Also, resource complementarity tends to reduce overlap between firms' knowledge sets resulting in more significant opportunities to learn. Resource sharing whereby firms continuously pool, experiment, and exploit resources and knowledge will lead to increased understanding of their collaborative and competitive use, thereby accelerating learning.
Hypothesis 6: Resource sharing is related positively to accelerated learning.
Firms that actively participate in a range of network relationships are predicted to experience greater organizational learning as the extent to which a firm can learn has been associated with repeated, intense interaction (Lane & Lubatkin, 1998) . Firms have distinctive capacities to learn and assimilate outcomes resulting from knowledge searches. Creating connections to knowledge sources and developing close relationships with different partners has been associated with improvements in knowledge stocks and the ability to assimilate information (Lane & Lubatkin, 1998) . However, linkages alone are insufficient to explain how improvements occur because linkages could lie dormant. As each firm maintains idiosyncratic patterns of active network linkages, a firm is then differentially exposed to new knowledge and to firms that can help it understand, interpret and assimilate new knowledge (McEvily & Zaheer, 1999) . Active strategic network participation can strengthen a firm's knowledge assimilation because repeated, intense interactions increase the idiosyncratic exposure of the firm to different types of knowledge and different interpretations of its meaning and relevance. Over time, this would be expected to facilitate a firm's ability to independently discover learning outcomes from knowledge by expanding its interpretation, assimilation, and ability to apply knowledge.
Hypothesis 7: Strategic network participation is related positively to knowledge assimilation.
A networking strategy emphasizing intensive repeated interaction through active collaboration within a strategic network of firms can facilitate superior learning (Dyer & Nobeoka, 2000; Lane & Lubtakin, 1998) . We would expect that social capital, representing the strength, quality and embeddedness of relations, will dictate the richness of knowledge unlocked and so, learning.
Knowledge possessed by firms at the localized level will be different to that possessed by firms at the externalized level as each firm is a repository of valuable knowledge and each has a different locus of knowledge. Incubating firms at the localized level will be more in tune with the problems encountered by young firms and so can address managerial and competitive difficulties these firms might share. Incumbent firms in the externalized network possess a substantial degree of knowledge on strategic and competitive issues that are of significant value to incubating firms.
Rich interaction between firms at these levels can create social capital that catalyzes accelerated learning (Kambil et al., 2000) . High social capital requires reciprocity which encourages firms to share knowledge regarding competitive information, approaches, tactics, models, and common mistakes thereby rapidly expanding the knowledge base of incubating firms. Owing to the close that is associated with superior stocks of social capital, social capital can facilitate faster interpretation and analysis of information to quickly create new knowledge meaningful to the firm. Findings by Schulz (2001) support this argument: close networking facilitates faster and more comprehensive discovery of the meaning of knowledge. So, irrespective of its locus, greater social capital should improve organizational learning.
Social capital affects the conditions necessary for the exchange and combination of intellectual resources (Nahapiet & Ghoshal, 1998) , such as access, disclosure, exploitation, and integration (Yli-Renko et al., 2001 ). However, exploiting knowledge requires that it is assimilated into the firm for learning to become permanent. Social capital should lead to a strengthening of a firm's knowledge assimialtion because it encourages broader access, integration, and analysis of knowledge through contributions from firms held in close relations. Localized incubating firms and externalized network partners can increase the learning processes of an incubating firm by broadening its thinking, promoting critical analysis of knowledge, and aiding the interpretation of knowledge.
Hypothesis 8: Localized social capital is related positively to accelerated learning. Hypothesis 9: Externalized social capital is related positively to knowledge assimilation. Hypothesis 10: Externalized social capital is related positively to accelerated learning. Hypothesis 11: Localized social capital is related positively to knowledge assimilation.
METHODS
We used the United Kingdom Business Incubation (UKBI) directory of business incubators as our sampling frame as inclusion in the directory required incubation programs to have a network in place. We screened this directory to ensure we only sampled high-technology incubating firms. Of the 196 incubators initially identified, 143 catered for high-technology firms exclusively. We then randomly sampled the 143 incubator facilities and sampled their portfolio of incubating firms until a database of 1,000 incubating firms was obtained. Exploratory interviews identified the Managing Director as the most relevant informant. We established that multiple informants would not improve the quality of data as these single informants exhibited exclusively a wide knowledge of the business and its processes. It was also clear that acquiring multiple respondents would be extremely prejudicial to securing the cooperation of these firms with the survey. Accordingly, a single informant design was used.
We pre-tested the survey with groups that could offer expert insight into content validity and face validity. Academic researchers with expertise in entrepreneurship, organizational learning, and small firm development were consulted. We also consulted senior personnel at UKBI, regional development agencies, and other non-governmental organizations. Several amendments were made based on suggestions for improving the survey instrument. We then administered a mail survey to our sample. Pre-notification correspondence, a questionnaire and information package, and a series of follow-up reminders were sent to sampling units. We used questionnaire salience, length, return postage, anonymity and confidentiality guarantees, university sponsorship, UKBI endorsement, and respondent incentives to aid response rate.
Response rate was 21%. We tested for non-response bias (Armstrong & Overton, 1977) and found no significant differences (p < .05) between early and late respondents.
We adapted existing scales and developed some new measures (Table 1) (2000), Kambil et al. (2000) and others; accelerated learning (α = .96) using Sarkar et al. (2001) ; and, knowledge assimilation (α = .81) using work by Calantone, Cavusgil, & Zhao (2002) . We used 7-point Likert scales for all measures ranging from "strongly disagree" (1) to "strongly agree" (7).
We used the Harman one-factor test to assess common method variance (Podsakoff & Organ, 1986) . A principal components analysis of all measures produced a six factor solution with eigenvalues greater than 1.00 and total explained variance of 78%. As several factors were extracted, the first factor accounted for only 17% of total variance, and no general factor was extracted from the unrotated factor structure, common method bias was not considered to be an obstacle to further analysis. We examined the scales using confirmatory factor analysis (CFA).
Using LISREL8 we estimated a single measurement model. The CFA (χ 2 = 471.68, d.f. = 278, p < .001) resulted in good fit to the data (CFI = .98; TLI = .98; RMSEA = .05). Each item loaded significantly (p < .01) onto the specified construct (ranging from .61 to .95) and the average variance extracted ranged from .53 to .88, satisfying the 50% cut-off suggested by Fornell & Larker (1981) to claim convergent validity. The alpha coefficients reported earlier and the composite reliabilities all exceed the .70 level of acceptable reliability (Fornell & Larker, 1981) .
[Insert Table 1 about here]
RESULTS
Hypotheses were tested using path analysis in LISREL8 (Table 2 ). The fit is excellent,
suggesting that the proposed model fits the data well (χ 2 = 465.96, d.f. = 271, p < .001; CFI = .98, TLI = .98; RMSEA = .05). 9 of the 15 paths are statistically significant and in the anticipated direction indicating support for hypotheses H1a, H3a, H4a-H7, H10, H11. Three hypotheses were not statistically significant: shared beliefs→localized social capital (H2a: γ = -.03, t = -.41), tolerance for incubator management→externalized social capital (H3b: γ = .09, t = 1.29), and localized social capital→accelerated learning (H8: γ = .01, t = .14). Three hypotheses were refuted: resourcing→externalized social capital (H1b: γ = -.21, t = -2.05), shared beliefs→externalized social capital (H2b: γ = -.17, t = -2.69), and externalized social capital →knowledge assimilation (H7: β = -.29, t = -1.90).
[Insert Table 2 about here]
DISCUSSION & CONCLUSIONS
We identify network behaviors that influence social capital and demonstrate that social capital is not universal but operates at different levels taking different forms. We show that network behavior and social capital have contrasting influences on firm learning. The results are mixed; evidence that our cumulative understanding of these constructs is underdeveloped.
Network behavior is found to be an antecedent to social capital. Ad hoc behavior in strategic networks is not a viable approach for firms if they wish to accrue improvements in their learning. Firms must plan a network behavior strategy to generate localized and externalized social capital. Active participation is the most important of the behaviors suggesting the need for firms to be extrovert and open in their cooperative strategies. Tolerance for incubator management had a positive influence on both social capital types, implying that firms should demonstrate a willingness to accept and initiate interventionist behavior.
Against our expectations, despite generating a strong effect on localized social capital, resource sharing had a negative influence on externalized social capital. This points to a strategic complementarity issue and implies that to optimize the benefits of resource sharing, firms should focus on localized relationships with like firms. The negative relationship with externalized social capital is likely caused by lack of strategic compatibility in the firms' collective resource portfolios. If we consider firms to be bundles of resources, large differences might complicate interaction between firms, which in turn can be expected to retard social capital.
Shared beliefs also contradicted expectations demonstrating a negative influence on both types of social capital, albeit non-significant on localized social capital. It was expected that shared beliefs would help stimulate more dynamic interaction among firms, but this is not the case. This might be explained by risk theory. Shared beliefs are intertwined with risk brought about by the uncertainty of opportunity-seeking behavior. The prevailing uncertainty causes firms to hold tentative or hesitant relationships that are not conductive to building social capital. An interaction strategy must balance this apparent relational dynamic therefore.
Our findings demonstrate that social capital is a more complex phenomenon than so far presented and so we contribute to its theoretical and empirical development. We show that social capital not only operates at two different levels in strategic networks but also that localized social capital positively influences externalized social capital. Localized social capital grants access to contact webs that enhance externalized social capital. In effect, localized social capital works as a legitimizing mechanism that facilitates the introduction of a firm to other external networked organizations. A cooperative strategy tactically using a localized social web can improve external links and so externalized social capital. An eclectic cooperative strategy should account for the behaviors that optimize localized social capital prior to maximizing externalized social capital.
Investing in social capital carries significant learning rewards. However, our findings show contrasting effects. Localized social capital was found to influence knowledge assimiation whereas externalized social capital influenced accelerated learning positively but negatively affected knowledge assimilation. These findings present strategic choice implications for optimizing learning outcomes from social interactions. Externalized network relationships should be built and maintained for the purposes of accelerating learning. Established organizations have a broad knowledge bank and thus a young firm can benefit greatly from their expansive locus of knowledge if it forms dedicated relationships with them. However, the findings suggest that localized relationships alone should be used for the purposes of augmenting knowledge assimilation. A reason for this difference lies in the likelihood that incubating firms share common grounds. As a result, their locus of interpretation is more in tune with the needs and problems of each other. Externalized social capital negatively affects knowledge assimilation because the locus of interpretation is likely beyond the scope of the incubating firm.
Our final two hypotheses proposed that resource sharing would positively influence accelerated learning and strategic network participation would positively knowledge assimilation.
These were supported. Resource sharing enhances the basis for experimentation and exploitation which accelerates learning. Strategic network participation facilitates development of knowledge assimilation as active participation helps broaden the interpretive horizon of the firm through exposure to new ideas and new ways of thinking. Network behavior can be used strategically to exploit social capital to develop learning in pursuit of competitive advantage.
There are limitations to our study. First, our findings can only be generalized to the incubator network context although we suspect they may have broader relevance. Second, our model is tested on young high-technology incubating firms only and so we cannot generalize whether these same relationships will hold true for other types of firms. Third, we contribute to understanding of social capital in terms of learning advantages but we do not examine the influence network behaviors might have on social capital's other proposed outcomes.
Several directions for future research emerge from our work. First, we need greater understanding of network behavior. Ad hoc network behavior is insufficient as not all behaviors prove positive despite their perceived value. More knowledge is needed of how firms can behave strategically in networks to tailor social capital and learning. Second, social capital was found to be different under different contexts and a strategy that clearly identifies which social capital is to be manipulated and how will have a marked effect on learning. Research is needed to establish whether alternative forms of social capital produce yet more contrasting outcomes. Third, we provided evidence of how network behavior and social capital influence accelerated learning and knowledge assimilation. Our study suggests that these two components have potential and realized levels. Future research should examine intra-firm and inter-firm conditions that augment these features of learning. Finally, this study has demonstrated that incubation networks should promote strategic principles if young firms are to maximize outcomes. Our understanding of incubation is incomplete and inconclusive since few conceptual and empirical studies exist. 
